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Six Steps for Formation of TDE 
Step 1: Develop a forecasting model using Delphi for identifying the trend of 
emerging technologies. 
Step 2: Identify criteria and technological 
factors satisfying a company’s 
objective. 
Step 3: Assess the technological 
characteristics of each emerging 
technology along the factors. 
Step 5: Evaluate the value of emerging 
technologies on the company’s 
objective.
Step 4: Develop a hierarchical model and 
determine the relative desirability of 
measures of effectiveness on the 
company’s objective. 
Step 6: Construct the TDE and technology 
development paths. 































































•Similar results with frequency analysis
•Actively researched application of robotic technology in power industry
Inspection & Maintenance for power transmission line
•Main features
Sensor & Vision, Telerobotics (Remote handling, Teleroperation), 
Mobile robots
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Co‐Authorship Analysis
•Most active player in CAPRI 2010-2012
- Gilles Caprari (ETH Zürich, Switzerland)
•Most of top rankers belong to Switzerland & Canada 











































Affiliation, Brief Bio, Co-Authorship Network, 
Research Topic Network
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Dropped a perspective and five criteria which are not reached on 
the acceptable criterion
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Multi-Environments 0.10 1 (Underwater) 100 9.90










Heavy-Duty 0.03 - 17 0.54 4 (MTBF 2.0-2.5yr) 100 3.20
Moving Flexibility 0.06 3 (4-5 DOF) 71 3.98 2 (3-4 DOF) 43 2.41
Compact 0.04 3 (Small) 100 4.00 2 (Medium) 67 2.68
Contamination Proof 0.03 0* (<0.5hr) 0 0.00 5 (>3.0hr) 100 3.40
Nondestructive 0.04 0 (No function) 0 0.00 0 (No function) 0 0.00
Global Positioning 0.03 - (Unavailable) 0 0.00 4 (0-2.5m) 0 0.00
High Precision 0.06 4 (95-99%) 100 5.70 4 (95-99%) 100 5.70
Real-Time Assessment 0.06 0 (Unavailable) 0 0.00 5 (Spontaneous) 100 6.45
Easy to Use 0.08 4 (one-time training) 83 6.94 3 (few training required) 67 5.60
Upgradeable 0.03 0 (Impossible) 100 2.86 100 2.86
Maintainable 0.03 4 (< 6 hrs) 50 1.43 3 (<12 hrs)) 25 0.72
Fast 0.08 - (Unavailable) 10 0.84 - (Unavailable) 10 0.84
Remotely/Wireless 0.03 1 ( <x00 ft.) 100 2.86 5 (>10 miles) 100 2.86
Visual Capability 0.02 0* (VGA) 5 0.10 0* (VGA) 5 0.10
Dual Communications 0.03 0 (<1 MSPS) 0 0.00 1 (1 to 40 MSPS) 50 1.63
Data Processing 0.02 - 0 0.00
2 (500Mb/sec to 1 
Gb/sec)
20 0.31




































Multi-Environments 0.10 1 (high reach areas) 100 9.90
4 (Underground, tight 
or narrow pipes, high 











Heavy-Duty 0.03 3 (MTBF 1.5-2.0yr) 50 1.60 3 (MTBF 1.5-2.0yr) 50 1.60
Moving Flexibility 0.06 1 (2-3 DOF) 29 1.62 5 (Infinite DOF) 100 5.60
Compact 0.04 2 (Medium) 67 2.68 3 (Small) 100 4.00
Contamination Proof 0.03 5 (>3.0hr) 100 3.40 1 (0.5 - 1.0 hr) 25 0.85
Nondestructive 0.04 ? 0 0.00 0 (No function) 0 0.00
Global Positioning 0.03 ? 0 0.00 ? 0 0.00
High Precision 0.06 4 (95-99%) 100 5.70 ? 0 0.00
Real-Time Assessment 0.06 5 (Spontaneous) 100 6.45 5 (Spontaneous) 100 6.45
Easy to Use 0.08 3 (few training required) 67 5.60 4 (one-time training) 83 6.94
Upgradeable 0.03 5 (0 - 25%) 0 0.00 ? 100 2.86
Maintainable 0.03 3 (<12 hrs) 25 0.72 4 (< 6 hrs) 50 1.43
Fast 0.08 - (Unavailable) 10 0.84 - (Unavailable) 10 0.84
Remotely/Wireless 0.03 2* (<1 mile) 100 2.86 2* (<1 mile) 100 2.86
Visual Capability 0.02 - 5 0.10 0 (Analog NTSC) 5 0.10
Dual Communications 0.03 1 (1 to 40 MSPS) 50 1.63 0 (<1 MSPS) 0 0.00
Data Processing 0.02
2 (500Mb/sec to 1 
Gb/sec)
20 0.31 0 (<100Mb/sec) 0 0.00
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